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ADF&G TECHNICAL DATA REPORTS 

This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by the  Alaska 
Department of F ish and Game, e s p e c i a l l y  s tud ies  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o the r  agencies. 

The pr imary purpose of these repo r t s  i s  p resenta t ion  of 
data. Desc r ip t i on  of programs and data c o l l e c t i o n  methods 
i s  inc luded o n l y  t o  the  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
o f  the  data. Ana lys is  i s  genera l l y  1  i m i  t ed  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t he  bas ic  data. No attempt i s  made i n  
these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 

Data presented i n  these repo r t s  i s  intended t o  be f i n a l ,  
however, some r e v i s i o n s  may occas iona l ly  be necessary. 
Minor r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major 
r e v i s i o n s  w i  11 be made i n  the form o f  rev i sed  repo r t s .  
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INTRODUCTION 

Th i s  p u b l i c a t i o n  i s  t h e  f i f t e e n t h  i n  a s e r i e s  o f  annual ca tch  and escapement 
s t a t i s t i c s  f o r  t h e  B r i s t o l  Bay sockeye salmon f i she ry .  

Personnel of t h e  Alaska Department o f  F i s h  and Game (ADF&G), D i v i s i o n  of 
Commercial F i s h e r i e s  c o l l e c t e d  a l l  data and aged a l l  sca les f o r  bo th  t h e  
ca tch  and escapement. F i n a l  ha rves t  da ta  was compi led f rom f i s h  t i c k e t s  by 
t h e  S t a t i s t i c s  Sect ion.  Age-weight- length (AWL) data,  c o l l e c t e d  by f i e l d  
crews, was keypunched by t h e  D i v i s i o n  o f  Data Processing, Alaska Department 
of Adm in i s t r a t i on .  Computer t a b u l a t i o n  o f  catch,  escapement, and AWL data 
was accompl i shed by Nancy Graves, programmer, Anchorage. 

METHODS AND MATERIALS 

Much o f  t h e  da ta  used i n  t h i s  r e p o r t  were c o l l e c t e d  by f i e l d  crews and ca tch  
samplers s t a t i o n e d  a t  coun t i ng  s t a t i o n s  and se lec ted  canner ies throughout  
B r i s t o l  Bay. F i gu re  1 shows t h e  approximate l o c a t i o n  of these p r o j e c t s .  

Salmon enumerat ion sample crews c o l l e c t e d  samples d a i l y  us i ng  beach seines. 
Cannery samplers ob ta ined  t h e i r  samples as f i s h  were unloaded f rom tenders.  
Catch sample s i zes  were based on s t a t i s t i c a l  a n a l y s i s  o f  p a s t  sampl ing e f f o r t s  
which i n d i c a t e d  t h a t  a 600 - f i sh  sample p e r  f i s h i n g  p e r i o d  p rov ided  da ta  
s u f f i c i e n t l y  p r e c i s e  f o r  e s t i m a t i o n  o f  age and sex composit ion. Cannery ca t ch  
samplers at tempted t o  spread t h e i r  samples as much as p o s s i b l e  among d e l i v e r -  
i n g  tenders.  

Escapement enumeration o f  sockeye salmon was conducted on 11 r i v e r  systems i n  
B r i s t o l  Bay i n  1977. These were: Kvichak, Branch, Naknek, Egegik, Ugashik, 
Wood, I gush i k ,  Nuyakuk, Snake, Nushagak-Mulchatna, and Togiak. Escapement 
counts were made f rom towers l o c a t e d  on t h e  banks o f  each o f  t h e  r i v e r s  except  
a t  Snake R i v e r  where a w e i r  has been cons t ruc ted  j u s t  below t h e  l a k e  o u t l e t .  
Tower counts were conducted f o r  10 min on each bank, each hour. The counts  
were expanded t o  es t ima te  h o u r l y  escapements and t h e  expanded counts were 
summed t o  determine t h e  d a i l y  escapement t o t a l .  Sockeye salmon enumeration 
o f  escapement i n  Branch and Nushagak-Mulchatna R i v e r  systems was es t imated  
by a e r i a l  survey. 

Sockeye caught i n  t h e  Naknek-Kvichak and Nushagak D i s t r i c t s ,  which have mixed 
s tocks f r om a number o f  d i f f e r e n t  r i v e r s ,  were a l l o c a t e d  by comparing t h e  age 
and sex composi t ion o f  t h e  ca t ch  samples w i t h  t h a t  o f  t h e  escapement samples 
from t h e  c o n t r i b u t i n g  r i v e r  system. 

RESULTS 

B r i  s t01 Bay F i she ry  

The i nsho re  r e t u r n  of sockeye salmon t o  B r i s t o l  Bay i n  1977 t o t a l e d  9.6 m i l l i o n  
f i s h ,  1.2 m i l l i o n  above t h e  pre-season i nsho re  f o r e c a s t  o f  8.4 m i l l i o n .  The 
commercial sockeye ha rves t  of 4.9 m i l l i o n  a l s o  exceeded t he  f o recas ted  ca t ch  





by 1.7 m i l l i o n  f i s h ,  approaching the  recen t  non-peak year  average harves t  o f  
5.1 m i l  1  ion .  Sockeye escapement goals were achieved o r  f e l l  w i t h i n  t h e  man- 
agement range f o r  the  f o u r t h  consecut ive yea r  i n  a l l  major systems except 
Ugashik R iver .  

As i n  1976, t h e  u t i l i z a t i o n  o f  s h o r t  f i s h i n g  per iods i n  1977 proved va luab le  
i n  gauging the  development o f  run  s t reng th  t o  i n d i v i d u a l  d i s t r i c t s .  As the  
season progressed, t he  Department's o f f sho re  t e s t  f i s h i n g  program a t  P o r t  
M o l l e r  i n d i c a t e d  a  t o t a l  inshore r u n  t h a t  would exceed the  fo recas t  and would 
be s l i g h t l y  ahead o f  normal run  t im ing .  

E a r l y  season f i s h i n g  i n  d i s t r i c t s  w i t h  a1 lowable harvests (Egegi k  and Naknek 
sec t i on  o f  t h e  Naknek-Kvichak D i s t r i c t )  i n d i c a t e d  s t rong  sockeye runs t o  these 
systems. As escapements cont inued t o  b u i l d ,  i n t e r m i t t e n t  f i s h i n g  was a l lowed 
i n  those d i s t r i c t s  where run  s t reng th  and escapement t rends i n d i c a t e d  t h a t  
escapement needs would be met. General ly,  r un  s t reng th  by r i v e r  system was 
s u f f i c i e n t  t o  o b t a i n  escapement requirements, except i n  the  Kvichak and Ugashik 
R iver  system which remained c losed t o  f i s h i n g  f o r  t he  e n t i r e  season. 

Commercial f i s h i n g  e f f o r t  was s i m i l a r  t o  recen t  h igh  years w i t h  2,279 u n i t s  of 
gear and over 1,700 vessels r e g i s t e r e d  t o  f i s h  B r i s t o l  Bay. D i s t r i c t  r e g i s t r a -  
t i o n  i n  1977 was s i m i l a r  t o  prev ious years w i t h  Naknek-Kvichak and Nushagak 
D i s t r i c t s  account ing f o r  over 74% o f  t h e  t o t a l  e f f o r t .  O f  t h e  t o t a l  l i censed  
gear, i t  was est imated t h a t  o n l y  1,708 u n i t s ,  o r  75% o f  those r e g i s t e r i n g  
a c t u a l l y  p a r t i c i p a t e d  i n  the  f i s h e r y .  

Salmon p r i c e  nego t i a t i ons  between the  i n d u s t r y  and f ishermen groups i n  B r i s t o l  
Bay were concluded e a r l y  i n  t he  season and l i t t l e  f i s h i n g  t ime was l o s t .  F ish-  
ermen i n  both t he  Naknek-Kvichak and Egegik D i s t r i c t s  l o s t  some f i s h i n g  t ime on 
25 June due t o  unresolved f i s h  p r ices ,  however, o t h e r  major d i s t r i c t s  were n o t  
a f fec ted .  

The Japanese h igh  seas mothership f i s h e r y  harvest  o f  B r i s t o l  Bay sockeye salmon 
was again reduced by the  in fo rmal  b i l a t e r a l  agreement which r e s t r i c t s  f i s h i n g  
by area and time, and the  movements and f i s h i n g  p a t t e r n  o f  t he  mothership f l e e t .  
I n  add i t i on ,  t he  mothership f i s h e r y  was f u r t h e r  reduced f rom 10 t o  6 f l e e t s  
and d i d  n o t  begin f i s h i n g  i n  B r i s t o l  Bay sockeye areas u n t i l  29 May, 10 days 
l a t e r  than normal. The t o t a l  Japanese h igh  seas harves t  by t he  mothership f l e e t  
from t h e  1977 B r i s t o l  Bay sockeye r u n  inc luded 228,000 f i s h  taken as immatures 
i n  1976 and 540,000 f i s h  harvested as matures i n  1977, o r  768,000 f i s h  and 7% 
of t he  t o t a l  Bay run.  Th is  l e v e l  o f  i n t e r c e p t i o n  i s  w e l l  below t h e  20-year 
average of 10% and 1.9 m i l l i o n  f i s h .  I n  a d d i t i o n ,  t h e  r e l a t i v e l y  low sockeye 
catches by t h e  Japanese land-based g i l l n e t  f l e e t  was a l so  due i n  p a r t  t o  a  
se r i es  o f  reduc t ions  i n  t h i s  f i s h e r y  brought about by b i l a t e r a l  agreements 
between t h e  U. S. and Japan, through INPFC negot ia t ions .  

The South Unimak/Shumagin I s l a n d  cape i n t e r c e p t  f i s h e r i e s  i n  June d i d  n o t  i n d i -  
ca te  an e x c e p t i o n a l l y  s t rong sockeye run  t o  B r i s t o l  Bay. These two f i s h e r i e s  
were managed under a  g u i d e l i n e  p o l i c y  o r i g i n a l l y  adopted i n  1973 by the  Alaska 
Board o f  F i she r i es  t o  prevent  over-harvest  o f  sockeye runs t o  i n d i v i d u a l  r i v e r  
systems i n  B r i s t o l  Bay. I n  1977, g u i d e l i n e  harvest  l e v e l s  (quotas),  which were 
based on pas t  h i s t o r i c a l  harvest  l e v e l  pa t te rns  and the  1977 pre-season f o r e -  
cas t  o f  harves t  t o  B r i s t o l  Bay a f t e r  escapement goals  were achieved, amounted 



t o  187,000 sockeye f o r  South Unimak and 41,000 f o r  t h e  Shumagin I s l a n d  f i s h e r y .  
The ac tua l  sockeye ca t ch  f o r  bo th  areas, 195,000 and 46,000 f i s h ,  r e s p e c t i v e l y ,  
c l o s e l y  matched t h e  r e s p e c t i v e  area quotas.  
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Table 5. Br i s to l  Bay emergency o rde r  f i s h i n g  per iods  by d i s t r i c t ,  1977. 

Emergency Order Number Date and Time Hours Open 

NAKNEK-KVICHAK OISTRICT 

Naknek s e c t i o n  only 
6 June 25 5 am - June 25 5 pm 12 
7 June 27 7 pm - June 29 7 am 12 
9 June 29 9 pm - June 30 9 am 12 

12 June 30 9 a m  - June 30 9 p m  12 
13 J u l y  1 10 am - J u l y  1 10 pm 12 
15 J u l y  1 10 pm - J u l y  2 10 am 12 

EGEGIK DISTRICT 
6 
8 

NUSHAGAK DISTRICT 
3 

Igushik s e c t i o n  only 
5 - 

~ u l y  3 12 N - ~ u l y  3 12 M N  12 
2/ J u l y  3 12 M N  - J u l y  17 9 am 13  days,  9 hours - 

J u l y  7 9 pm - J u l y  11 9 am 84 3/ 

June 25 5 am - June 25 5 pm 12 
June 28 7 am - June 28 7 o m  12 
June  30 8 a m  - June 30 8 p m  12 
J u l y  2 10 am - J u l y  2 10 pm 12 
J u l y  3 10 am - J u l y  3 10 pm 12 
J u l y  3 10 pm - J u l y  4 12 M N  26 

4/ J u l y  4 12 M N  - J u l y  17 9 am 12 days,  9 hours- 

June  16 9 a m -  June 18 9 a m  5/ 
June  22 4 pm - June 23 4 am 48 T/ 12 - 
J u l y  1 11 am - J u l y  1 11 pm 12 
J u l y  10 7 am - J u l y  10 7 pm 12 
J u l y  13 10 am - J u l y  16 9 am 7 1 

June  24 6 pm - June 25 6 am 12 
J u n e 2 7  7 a m -  J u n e 2 7  7 p m  12 
June  30 9 am - June 30 9 pm 12 

TOGIAK OISTRICT g/ 

Togiak River  s e c t i o n  only 
2 2 J u l y  6 9 am - J u l y  8 9 am 71 48 - 
27 J u l y  22 9 am - J u l y  23 9 pm 36 

1/ Emergency o rde r  per iod:  Naknek-Kvichak, Egegi k, and Ugashi k d i s t r i c t s  - 
from 9:00 a.m. June 23 u n t i l  9:00 a.m. J u l y  17; Nushagak d i s t r i c t  from 
9:00 June 16 u n t i l  9:00 a.m. J u l y  17. 

2/ Eighty-four hours of t h i s  per iod  subsequently c losed by Emergency - 
Order No. 23. 

31 Closed t o  f i s h i n g .  Also through Commissioners Announcement t he  48-hour - 
wait ing  per iod f o r  d i s t r i c t  r e - r e g i s t r a t i o n  was waived during t h i s  84 hour 
c lo su re .  Th i s  permi t ted  fishermen in  t h e  Naknek-Kvichak d i s t r i c t  t o  t r a n s f e r  
immediately o u t  of t h e  d i s t r i c t  during t h e  c lo su re  and t o  r e t u r n  again  i n  
time f o r  t h e  resumption of f i s h i n g  on J u l y  11. 

41 Emergency Order No. 21 extended f i s h i n g  u n t i l  f u r t h e r  n o t i c e  a f t e r  midnight - 
J u l y  4 and Emergency Order No. 26 was l a t e r  announced t o  end the  period 
a t  9:00 a.m. on J u l y  17. A f t e r  t h i s  time r egu la r  5-day per week f i s h i n g  
per iods  resumed. 

5/ F ishing permit ted  with king gea r  only .  - 
6/ Togiak River s e c t i o n  open 9:00 a.m. Monday u n t i l  9:00 a.m. F r iday ,  whi le  t h e  - 

Osviak, Matogak, Cape P i e r c e ,  and Kulukak s e c t i o n s  a r e  open 9:00 a.m. Monday 
u n t i l  9:00 a.m. Saturday unless  a l t e r e d  by emergency o rde r .  

7/ Closed t o  f i s h i n g .  - 



NAKNEK-KVICHAK DISTRICT 

Pre-season f i s h i n g  expec ta t ions  f o r  sockeye salmon i n  t h i s  d i s t r i c t  (F i gu re  2) 
c a l l e d  f o r  a  l i m i t e d  and cau t ious  management approach. The inshore  f o recas t  o f  
4.6 m i l l i o n  f i s h  was expected t o  a l l o w  a  1.3 m i l l i o n  commercial ha rves t  a f t e r  
escapement requi rements were met. L i m i t e d  f i s h i n g  t ime  was a n t i c i p a t e d  i n  t h e  
Naknek s e c t i o n  t o  ha rves t  f i s h  i n  excess o f  t he  800 thousand escapement r e q u i r e -  
ment, b u t  t h e  l a r g e r  Kvichak R i v e r  s e c t i o n  was foreseen t o  r e q u i r e  complete 
c l o s u r e  t o  i n s u r e  a t t a i nmen t  o f  t h e  2  m i l l i o n  escapement goal  i n  Kvichak R iver .  

Several  e a r l y  season f i s h i n g  per iods  were a l lowed i n  t he  Naknek s e c t i o n  i n  l a t e  
June t o  t e s t  r un  s t r eng th .  A  12-hour p e r i o d  on 25 June i n  t h e  Naknek s e c t i o n  
produced o n l y  a  minimal ca t ch  (1  0,000 f i s h )  due t o  an unresolved f i shermen- indus t ry  
p r i c e  d i spu te .  By 26 June, a  r a p i d  b u i l d u p  o f  sockeye i n  Naknek R i v e r  had begun 
which prompted f u r t h e r  p e r i o d  openings i n  t h a t  sec t ion .  

The Naknek s e c t i o n  was opened t o  cont inuous f i s h i n g  on 3  J u l y  when escapement 
goals  were assured. However, t h e  Kvichak s e c t i o n  remained c losed  when i n t e n s i -  
f i e d  o u t s i d e  t e s t  f i s h i n g  and i n - r i v e r  surveys showed c o n c l u s i v e l y  t h a t  t h e  
Kvichak R i v e r  sockeye r u n  was weak. By 7  Ju l y ,  s c a l e  p a t t e r n  and age composi t ion 
a n a l y s i s  of f i s h  be ing  taken i n  t h e  open Naknek s e c t i o n  i n d i c a t e d  t h a t  Kvichak 
R i v e r  sockeye were be ing  i n t e r c e p t e d  i n  t h e  Naknek s e c t i o n  a t  an unacceptable 
r a t e  t h a t  would r e s u l t  i n  an escapement below t h e  lower  end o f  t he  optimum 
escapement range. Subsequently, t h e  Naknek s e c t i o n  was c losed  t o  f i s h i n g  on 
7  J u l y  f o r  34 days. The c l o s u r e  a l lowed t h e  Kvichak R i ve r  sockeye escapement 
r a t e  t o  increase,  and, even tua l l y ,  approx imate ly  250,000 f i s h  en te red  Kvichak 
R i v e r  as a  r e s u l t  o f  t h e  c losure .  Continuous f i s h i n g  resumed i n  t h e  Naknek 
s e c t i o n  on 11 Ju l y ,  and t h e  t o t a l  d i s t r i c t  ca t ch  e v e n t u a l l y  reached 2.2 m i l l i o n  
sockeye o r  44% o f  t h e  t o t a l  Bay ca t ch  f o r  1977. The Kvichak s e c t i o n  remained 
c losed  throughout  t h e  season. 

The f i n a l  escapement i n t o  Kvichak R i v e r  was 1.3 m i l l i o n ,  w e l l  below t h e  goal  of 
2.0 m i l l i o n ,  b u t  above t h e  lower  end o f  t h e  management range o f  1.0 m i l l i o n .  
The Naknek R i v e r  escapement o f  1.1 m i l l i o n ,  which exceeded t h e  goal o f  800,000, 
was due p r i m a r i l y  t o  e f f o r t s  t o  p r o t e c t  Kvichak R i v e r  s tocks .  

The t o t a l  sockeye r e t u r n  t o  t h e  Naknek-Kvichak D i s t r i c t  i n  1977 o f  4.7 m i l  1  i o n  
f i s h  amounted t o  49% o f  t h e  t o t a l  Bay run, b u t  was w e l l  below t h e  average r e t u r n  
o f  11.0 m i l l i o n  t o  t h e  d i s t r i c t .  

Age composi t ion o f  t h e  sockeye r u n  t o  t h e  Naknek-Kvichak D i s t r i c t  i n  1977 was 
composed p r i m a r i l y  o f  6 -year -o ld  f i s h  (42%) f rom t h e  1971 brood yea r  w i t h  s i g -  
n i f i c a n t  c o n t r i b u t i o n s  a l s o  coming f rom 4  and 5-year-o ld  f i s h  (23% and 35%, 
r e s p e c t i v e l y ) .  The average we igh t  o f  t h e  commercial l y  caught sockeye was 6.63 
1b i n  t h i s  d i s t r i c t .  

Sockeye salmon a re  harvested as mixed s tocks i n  t h e  Naknek-Kvichak D i s t r i c t .  
The f i s h  i n  t h e  ca tch  were appor t ioned  t o  t h e  i n d i v i d u a l  r i v e r  systems by 
comparing t h e  age and sex composi t ion o f  t he  ca tch  samples w i t h  t h a t  o f  t h e  
escapement samples f rom the  t h r e e  c o n t r i b u t i n g  r i v e r  systems. 



F igu re  2. Naknek-Kvichak D i s t r i c t  commercial f i s h i n g  boundaries,  1977. 
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T A B L E  10 K V I C H A K  R I V E R  D A I L Y  SOCKEYE SALMON E S C A P E M E N T  C O U N T S ,  1977 

D A T E  
D A I L Y  
C O t N T  

ACCUMULATIVE 
C O U N T  

D A I L Y  P E R C E N T  
OF T O T A L  

A C C U M U L A T I V E  
PERCENT 
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TAHLE. 1 2  K V I C t i A K  H I V E R  E S C A P E M ~ N T  OF S O C K E Y ~  S A L M O N 9  SEX AND AGE GROUP B Y  S A M P L E  P E R I O D *  1 9 7 7  

S A M P L E  
P E R I O D  D A T E  
M A L E S  

1 0 6 / 2 2 -  
0 7 / 0 2  

2 0  7 / 0 3 -  
0 7 / 0 6  

3 0 7 / 0 7 -  
0  1 / 2 4  

COLUMN 
T O T A L 5  

F E M A L t S  

1 O 6 / 2 2 -  
0 7 / 0 2  

2 0 7 / 0 3 -  
0 7 / 0 6 

3 0 7 / 0 7 -  
0 7  / L 4 

COLUMN 
T O T A L S  

S E X E S  C O M t j I N C D  

1 0 6 / 2 2 -  
0 7 / 0 2  

2  0 7 / 0 3 -  
0 1 / 0 6  

3 0 7 / 0 7 -  
0  1 / 2 4  

COLUMN 
T 0 T A L 5  

COUNT 
t1ERCEI IT  

C O U N T  
P E R C E N T  

COUNT 
P E R C E N T  

C O U N T  
t ' t R C E N T  

COUNT 
P E R C E N T  

COUNT 
V t R C E N T  

COUNT 
P E R C E N T  

COUNT 
P t R C E N T  

COUNT 
P E R C E N T  

COUNT 
P t l i C E N T  

COUNT 
P E H C E N T  

COIJNT 
P E H C E N T  

AGE GHOUI' 

T O T A L  
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TABLE 1 5  N A K N E K  R I V E R  D A I L Y  SOCKEYE S A L M O N  E S C A P E M E N T  C O U N T S ,  1977 

D A T E  

JQrdE 20  
2 1 
22  
2 3  
2 4  
25 
2 6  
27 
2 8  
2 9  
3 0  

J U L Y  1 
2 
3 
4 
5 
6  
7 
8 
9 

10 
11 
12 
13 
1 4  
1 5  
16  
17 

D A I L Y  A C C U M U L A T I V E  D A I L Y  P E R C E N T  A C C U M U L A T I V E  
C O L N T  C O U N T  OF T O T A L  P E R C E N T  
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EGEGIK DISTRICT 

The sockeye r u n  in to  t h i s  d i s t r i c t  (Figure 3)  was expected t o  be in excess of 
escapement requirements and a season catch approaching the long-term average 
was ant ic ipated.  The eventual t o t a l  r u n  amounted t o  2.5 million f i s h  compared 
with the  inshore forecas t  of 1.6 mil l ion.  D i s t r i c t  escapement goals were 
achieved and the long-term average harvest of 1.2 million was exceeded. 

Early season f ishing i n  t h i s  d i s t r i c t  was affected by an unresolved pr ice  agree- 
ment between the industry and some fishermen. As a r e su l t  of the pr ice  dispute 
only about half of the avai lable  f i shing e f f o r t  par t ic ipated in the f ishery  
p r io r  t o  28 June. By 23 June, approximately 71,000 sockeye had been harvested 
by about 150 un i t s  of gear. I t  was apparent t ha t  the run was already beginning 
t o  develop and t h a t  i t  was e i t h e r  e a r l i e r  than normal o r  l a rger  than fo recas t ,  
or  both. Ear l i e r  than normal run timing was ant ic ipated i n  1977 s ince  the pre- 
vious winter had been extremely mild and water temperatures were above normal. 

Additional f i sh ing  periods and catches on 25 June (58,000 f i s h ) ,  28 June (152,000) 
and 30 June (259,000) demonstrated a rapid and strong buildup of the  r u n .  Even 
with the  heavy catches on 28 and 30 June, the Department's ins ide  t e s t  f i shing 
project  above the f i shery  indicated a strong surge of f i s h  in to  the lower r i ve r  
above the commercial f i shery .  With over 60% of the escapement goal accounted 
f o r  by 1 July another 12-hour f i shing period was announced f o r  2 July.  Heavy 
f ishing continued on 2 July and the indicated escapement rose t o  75% of the 
escapement goal. After a short  closure the f i shery  was re-opened on 3 July and 
subsequently extended unt i l  f u r t he r  notice when i t  became apparent t ha t  the 
sockeye escapement goal of 600,000 was assured. 

The 15-day period of continuous f i sh ing  from 3 July t o  17 July produced an 
additional 1.1 mil l ion f i s h ,  bringing the season t o t a l  catch t o  1.8 mil l ion,  
o r  77% above pre-season expectations. Although processing and tender capacity 
was comparable t o  1976 and ear ly  f i sh ing  periods were shor t  and regularly spaced, 
catches from adjacent d i s t r i c t s  during the  same time period necessi tated the 
placement of fishermen on l imi t s  f o r  several days. The Egegik D i s t r i c t  catch 
in 1977 amounted t o  37% of the  t o t a l  Bay catch,  while the t o t a l  r u n  of 2.5 
million f i s h  was over 26% of the t o t a l  Bay re turn ,  and 25% higher than the 
20-year average return of 2.0 mil l ion.  

The f i na l  d i s t r i c t  sockeye escapement amounted t o  693,000 f i s h ,  exceeding the  
escapement goal of 600,000 by l e s s  than 16%. The 20-year average sockeye escape- 
ment t o  t h i s  d i s t r i c t  was 851,000 f i s h .  

Age composition of the sockeye r u n  t o  Egegik t h i s  season was dominated by 5-year- 
old f i s h  (59%) from the  1972 brood year ,  followed by 6-year-old f i s h  (38%) and 
4-year-old f i s h  (3%).  The average weight of the commercially caught sockeye 
was 6.33 l b  i n  the d i s t r i c t .  



IS, 
s

 
-
7
 

IS, 
a, 
IS, 
w

 

a, 
L
 

IS 
IS, 
-
7
 

L
L
 





TAtjLE 1 9  EGLGIK D ISTRICT  COMMERCIAL CATCH OF SOCKEYE SALMON* SEX COMPOSITION BY SAMPLE PERIOD* 1 9 7 7  

C'kR 100 NG. OF F I S H  COUNT PERCENT NUMBER I N  CATCH 
NUML~EK DATE SAMPLED MALES FEMALES MALES FEMALES CATCH MALES FLMALES 

1  0 6 / 0 6 - 0 6 / 2 7  5 1 3  2 7 6  2 3 7  5 3 - 8 0  46.20 1 2 9 9 5 3 4  69 .691 59.043 

2 0 6 / 2 8 - 0 7 / 0 2  5 4 0  2 8 8  2 5 2  53.33 46.67 5 2 4  9463  279 .714  244,749 

3 0 7 / 0 3 - 0 7 / 2 3  6 4  1 3 3 3  3 0 8  51.95 48.05 1 r 1 2 6 ~ 5 7 0  5 8 5 ~ 2 5 4  5 4 1 9 3 1 6  

TOTAL 1 9694  8 9 7  7 9 7  52.49 47.51 1  * ' 7809567  934 .659  845 .700  
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T A B L E  2 1  EGEGIK R I V E R  D A I L Y  S O C K E Y E  S A L M O N  E S C A P E M E N T  C O U N T S ,  1977 

D A T E  

JUME 2 2  
2 3  
2 4  
2 5 
2 6  
27 
2 8 
2 9  
30 

JULY 1 
2 
3  
4 
5 
6  
7 
6 
9 

10 
1 l 
12 
1 3  
14  
15 
16 
17 

D A I L Y  A C C U M U L A T I V ~  D A I L Y  P E R C E N T  A C C U M U L A T I V E  
C O b N T  C O U N T  O F  T O T A L  P E R C E N T  
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UGASHIK DISTRICT 

Pre-season f i shery  expectations f o r  t h i s  d i s t r i c t  (Figure 4) indicated an 
inshore t o t a l  return of only 257,000 sockeye salmon. Since the 500,000 
escapement goal was twice the  fo recas t  of to ta l  re turn ,  no f ishing time 
was ant ic ipated during the emergency order period from 23 June t o  17 July.  
Salmon production in Ugashik has exhibited a general downward trend in the 
past 10 years w i t h  the t o t a l  r u n  averaging l e s s  than 435,000 f i s h .  Faced with 
the dim l ikelihood of f i shing time, most Ugashik fishermen t ransferred t o  other 
d i s t r i c t s  once the ear ly  season king salmon run was over. 

Sockeye catches were normally minimal p r io r  t o  the  beginning of the regulatory 
closure on 23 June. However, an unexpectedly large  catch of over 26,000 
sockeye was made j u s t  p r io r  t o  the  s t a r t  of the  regulatory closed period on 
23 June. Since the Ugashik sockeye r u n  normally peaks the second week of July 
and over 10% of the forecas t  return had already been harvested, the f i shery  
was not re-opened f o r  additional f i shing time. 

In the absence of a commercial f i shery  o r  a t e s t  f i shing index program t o  a id  
in assessing in-season r u n  s t rength ,  the Ugashik run development was monitored 
with da i ly  in tensive  ae r i a l  survey f l i g h t s  t o  de tec t  escapement trends in 
Ugashik River. Run development was continously and c losely  monitored through- 
out the  season and despi te  the unexpectedly large  season catches a r u n  l a rger  
than fo recas t  did not material ize.  By 17 July only 167,000 f i s h  were assured 
in the escapement, and s ince  the r u n  normally peaks before 10 July and with 
minimal f i shing e f f o r t  remaining in the  a rea ,  an extension of the  closure 
beyond the regulatory period of 17 July  would ordinar i ly  afford 1 i t t l e  addit ional  
protection t o  these stocks.  Therefore, f i shing was permitted t o  return t o  the  
usual schedule of 5 days per week a f t e r  17 July.  

About 35 boats t ransferred t o  Ugashik i n  time t o  f i s h  the f i r s t  week a f t e r  the  
end of the regulatory period. Catches during the  f i r s t  few days a f t e r  the  
opening were again l a rger  than would have been ant ic ipated based on the  observed 
strength of the  r u n  entering the r ive r .  During the f i r s t  week of f i shing follow- 
ing the month long closure,  fishermen managed a catch of over 62,000 sockeye 
salmon, bringing the t o t a l  season catch t o  93,000 f i sh .  Catches in the Ugashik 
D i s t r i c t  were considerably higher than would have been expected w i t h  the  small 
r u n  s i z e  and the  complete closure of the f i shery  f o r  a month during the  middle 
of the r u n .  The t o t a l  sockeye r u n  t o  the Ugashik River watershed amounted t o  
294,000 compared with a fo recas t  inshore r u n  of 257,000 and a 20-year average 
return of 759,000. 

The f ina l  sockeye escapement t o  the Ugashik D i s t r i c t  to ta led  201,000 f i s h  and 
was only 40% of the  optimum goal of 500,000. Although the f i na l  escapement was 
l e s s  than the desired l eve l ,  i t  was the  fourth l a rge s t  escapement s ince  1971. 

Age composition of the sockeye run t o  Ugashik t h i s  season was made u p  predomi- 
nantly of 5-year-old f i s h  (55%) from the 1972 brood year with a somewhat smaller 
contribution of 6-year-01 d f i s h  (39%) from 1971. The 4-year-01 d component of 
the r u n  from the 1973 brood year comprised only a minor portion of the run (6%).  
The average weight of commercial caught sockeye was 6.76 Ib. 



Figure 4 





T A B L E  2 5  U G A S H I K  D I S T R I C T  C O M M E I I C I A L  C A T C H  O F  S O C K E Y E  S A L M O N ,  S E X  C U M ( ' 0 S I T I O N  RY S A M P L E  P E R I O D .  1977 

P E R  I O D  NO. OF F I S H  C O U N T  P E R C E N T  
NUMHER D A T E  S A M P L E D  M A L E S  F E M A L E S  M A L E S  F E M A L E S  C A T C H  

1 0 6 / 0 6 - 0 7 / 3 0  2 9 3 119  174  40.61 59.39 92,623 

N U M B E R  I N  C A T C H  
M A L L S  F E M A L E S  





T A B L E  27  U G A S H I K  R I V E R  D A I L Y  S O C K E Y E  S A L M O N  E S C A P E M E N T  C O U N T S 9  1977 

D A I L Y  A C C U M U L A T I V E  D A I L Y  PERCENT A C C U M U L A T I V E  
D A T E  COL'NT C O U N T  OF T O T A L  P E R C E N T  
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NUSHAGAK DISTRICT 

The pre-season inshore sockeye salmon fo recas t  t o  Nushagak D i s t r i c t  (Figure 5)  
ca l led  f o r  a return of 1.7 mil l ion f i s h  with a probable harvest of 450,000 
a f t e r  escapement requirements were met. Limited f ishing time was expected in 
t h i s  d i s t r i c t ,  and, l i k e  the  Naknek-Kvichak D i s t r i c t ,  the  management approach 
cal led  f o r  complete closure of the Nushagak section unt i l  Wood and Nuyakuk 
River escapement requirements were obtained. Limited f ishing time was an t i -  
cipated in the Igushik section where the fo recas t  was 258,000 f i s h  in excess 
of escapement goals. 

Early season f ishing periods were allowed i n  the Igushik section t o  t e s t  incoming 
r u n  s trength t o  the Igushik River system. Three 12-hour periods between 24-30 
June produced a harvest of only 111,000 sockeye. T h i s  r e l a t i ve ly  low catch 
f u r t he r  substantiated the weak fo recas t  f o r  this d i s t r i c t .  

S ignif icant  buildup of sockeye commenced i n  the Nushagak section as  ear ly  as 
26 June; however, sca le  pat tern  analysis  and dai ly  escapement trends in Wood 
River showed these f i s h  t o  be primarily of Nuyakuk River or ig in .  Since a l l  
Nuyakuk f i s h  were needed f o r  escapement, the  Nushagak section remained closed. 

By 29 June Wood River escapement trends had increased dramatically,  and t e s t  
boat catches and ae r ia l  survei l lance  a l l  indicated a strong show of f i s h  in the 
inner d i s t r i c t .  A 12-hour period was announced f o r  1 July f o r  the e n t i r e  d is-  
t r i c t ,  and both peak catches and f ishing e f f o r t  occurred during t h i s  period. 
The 1 July catch of over 257,000 sockeye brought the  season t o t a l  t o  376,000 
f i s h .  

After  heavy f i sh ing  success on 1 July ,  a l l  r i ve r  system da i ly  escapements 
leveled o f f ,  and a d is t r ic t -wide extended closure was required t o  bring the  
escapements i n to  the management range. 

Further sca le  analys is  of the Wood River sockeye escapement showed t h a t  a much 
la rger  proportion (73%) of 5-year-old f i s h  were returning than ant ic ipated.  
Based on the high proportion of older f i s h ,  the  Wood River escapement goal was 
lowered in-season from 800,000 t o  500-600,000 t o  account f o r  the  expected 
spawning ground d i s t r ibu t ion  of the 5-year-old f i s h .  

By 9 July the Wood River escapement was adequate t o  allow addit ional  f i shing 
time on remaining sockeye i n  the d i s t r i c t ,  a s  well as t o  harvest what was 
approaching a record breaking chum salmon r u n .  As in the  Ugashik D i s t r i c t ,  
sockeye catches a f t e r  10 July were l a rger  than would have been ant ic ipated 
based on the  observed strength of the  r u n  entering the d i s t r i c t .  An  addit ional  
243,000 sockeye were caught a f t e r  10 July along w i t h  677,000 chum salmon. The 
Nushagak D i s t r i c t  produced a f ina l  catch of 619,000 sockeye, above the forecas t  
of 450,000, but well below the average catch of 943,000 f o r  t h i s  d i s t r i c t .  

Sockeye escapements in to  a l l  r i ve r  systems of Nushagak D i s t r i c t  amounted t o  1.2 
mill ion f i s h  and was equal t o  d is t r ic t -wide escapement goals. Both Wood and 
Nuyakuk Rivers received near optimum escapements, 562,000 t o  233,000 respectively.  
Escapement t o  Igushi k River (96,000) f e l l  just be1 ow the  management range, whi 1 e 
the  Nushagak-Mulchatna system escapement of 313,000 f i s h  established a new 
record high. The t o t a l  sockeye return t o  Nushagak D i s t r i c t  i n  1977 of 1 .8  
mil l ion accounted f o r  19% of the  t o t a l  Bay r u n .  



Age composi t ion of t h e  sockeye run  t o  t h e  Nushagak D i s t r i c t  i n  1977 was com- 
posed p r i m a r i l y  of 5 -year -o ld  f i s h  (68%) from t h e  1972 brood y e a r  w i t h  l e s s e r  
c o n t r i b u t i o n s  f rom 4 and 6-year-o ld  f i s h  (19% and 13%, r e s p e c t i v e l y ) .  The 
average we igh t  o f  commerc ia l ly  caught sockeye was 7.49 1b f o r  t h i s  d i s t r i c t .  

The Nushagak D i s t r i c t  sockeye ca t ch  was appor t ioned  t o  t h e  va r i ous  r i v e r  systems 
i n  a  s i m i l a r  manner t o  t h a t  a p p l i e d  t o  Naknek-Kvichak mixed s tocks.  



Figure 5. Nushagak-Igushik District commercial fishing boundaries, 1977. 
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TABLE 3 3  IGUSHIK SECTION COMMERCIAL CATCH OF SOCKEYE SALMON* SEX COMPOSITION BY SAMPLE PERIOD, 1 9 7 7  

PER I OD NO. OF F I S H  COUNT PERCENT 
NUMUEK DATE SAMPLED MALES FEMALES MALES FEMALES 

TOTAL 1 , 799  8 0 5  9 9 4  44.43 55.57 

PiUMOER I N  CATCIi 
CATCH MALES FEMALES 

10.43'1 4 ,744 5 ,693 

4 7 9 2 0 8  2 O r 8 6 8  24 ,340  
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T A E L E  3 6  &GOD R I V E R  D A I L Y  S O C K E Y E  S A L M O N  E S C A P E M E N T  C O U N T S *  1977 

DATE 

J U N E  2 1  
2 2  
2 3 
2 4  
2 5  
2 6  
27 
2 8  
29  
3 0  

J U L Y  1 
2 
3 
4  
5 
6 
7 
8 
9  

10 
1 1  
12  
1 3  
1 4  
1 5  
16 
17 
1 8  
19 
20  
2 1 
2 2  

G A I L Y  A C C U M U L A T I V E  D A I L Y  P E R C E N T  A C C U M U L A T I V E  
COLNT C O U N T  OF T O T A L  P E R C E N T  
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T A B L E  40  IGUSHIK R I V E R  D A I L Y  SOCKEYE SALMON ESCAPEMENT COUNTS, 1977 

D A T E  

JUIJE 2 4  
2 5  
2 6  
27 
2 8  
2 9  
30 

JULY 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13  
14  
1 5  
16 
17 
18 
19 
20 
2 1 
2 2  

U A l L Y  
COUNT 

ACCUMULATIVE 
COUNT 

D A I L Y  PERCEhT 
OF T O T A L  

ACCUMULATIVE 
PERCENT 
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TABLE 44 NUYACLK R I V E R  D A I L Y  SOCKEYE SALMCN ESCAPEMENT COUNTS, 1977 

DATE 

JULY  5 
8 
9 

10 
11 
12 
1 3  
14 
5 5 
16 
17 
1 8  
19  
2 G  
2 1 
2 2  
2 3  
2 4  
2 5  
2 6  
27  
2 8 
2 9  
30  
3 1 

A U G o  1 
2 
3 
4 
5 
6 

D A I L Y  
C O L N T  

D A I L Y  PERCENT 
OF T O T A L  

ACCUMULATIVE 
PERCENT 



TABLE 45  NUYAKIJK RIVER ESCAPEM~NT OF SOCKEYE SALMON, SFX COMPOSITION UY SAIAPLE PERIOD* 1 9 7 7  

PER I OD NO. OF FISH CO~JNT PERCENT NUMBEK I N  ESCAPEMENT 

NUMHEH DATE SAMPLED MALES F ~ M A L E S  MALES F ~ M A L E S  MALES FEMALES ESCAPEMENT 

1 0 7/05-08/06 646 336 310 52.01 47.99 2 3 2  9554 120,957 111 ,597  
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TAELE 48 SNAKE R I V E R  D A I L Y  S O C K E Y E  SALMGr4 ESCAPEMENT C O U N T S ,  1977 

D A T E  

JUNE 20 
2 3  
2 6  
2 7  

J U L Y  1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
1 1  
12 
1 3  
14  
1 5  
16 
1 8  
19 
2 0  
2 1 
2 2  
2 3 
2 4  
2 8  
2 9  
30 
3 1 

A'JGm 1 
2 
3 

15 

D A I L Y  A C C U M U L A T I V E  D A I L Y  P E R C E N T  A C C U M U L A T I V E  
C O b N T  C O U N T  OF T O T A L  PERCENT 
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TOGIAK DISTRICT 

The sockeye salmon r u n  t o  t h e  Togiak D i s t r i c t  (F i gu re  6)  i n  1977 was f o r e c a s t  
t o  t o t a l  255,000 f i s h .  In-season management o f  t h i s  system's salmon run  i s  
conducted d i f f e r e n t l y  than t h a t  o f  t he  o t h e r  d i s t r i c t s  i n  B r i s t o l  Bay. F i s h i n g  
per iods  a t  Togiak a r e  s e t  i n  advance and ad jus ted  as r e q u i r e d  d u r i n g  t h e  course 
o f  t h e  season t o  balance ca tch  w i t h  needed escapement. S ince t h e  t o t a l  i nshore  
f o r e c a s t  r e t u r n  o f  sockeye salmon t o  t h e  Togiak D i s t r i c t  was more than double 
t h e  100,000 escapement goal, a d d i t i o n a l  f i s h i n g  t ime  over  t h e  s tandard f i s h i n g  
schedule was a n t i c i p a t e d .  

A l though t h e  ac tua l  sockeye r u n  was s t r onge r  than  f o recas t ,  increased f i s h i n g  
e f f o r t  and l onge r  a v a i l a b i l i t y  o f  t h e  sockeye r u n  t o  t h e  f i s h i n g  f l e e t  i n  1977 
r e s u l t e d  i n  a r e d u c t i o n  o f  f i s h i n g  t ime  over  t h e  s tandard weekly schedule t o  
meet escapement needs. 

Heavy sockeye catches f rom 27 June t o  23 J u l y  ( 1  96,000 f i s h )  r e s u l t e d  i n  two 
extended weekend c losures  on 6-8 J u l y  and 22-23 J u l y .  The f i n a l  season sockeye 
ca t ch  amounted t o  218,000 f i s h ,  above bo th  t h e  f o r e c a s t  o f  155,000 and t h e  20- 
yea r  long- term average ca t ch  o f  156,000. 

Wi th  t h e  two weekly p e r i o d  adjustments i n  f i s h i n g  t ime, t h e  Togiak R i v e r  escape- 
ment rose  t o  134,000 by t h e  end o f  t h e  season, o n l y  s l i g h t l y  above t h e  upper 
management range o f  120,000 f i s h .  An a d d i t i o n a l  69,000 sockeye were enumerated 
du r i ng  a e r i a l  surveys o f  numerous t r i b u t a r y  streams t o  b r i n g  t h e  d i s t r i c t  t o t a l  
escapement t o  203,000 compared w i t h  t h e  20-year long- term average escapement of 
137,000 f i s h .  The t o t a l  sockeye r u n  i n t o  t h e  Togiak D i s t r i c t  amounted t o  421,000 
f i s h  compared w i t h  t h e  20-year average r e t u r n  o f  293,000. 

I n  t h e  absence o f  age and sex composi t ion samples f rom these numerous sma l l e r  
sockeye s tocks  they  have n o t  been i nc l uded  i n  t h e  summary t a b l e s  t h a t  fo l low.  
Age composi t ion o f  t h e  sockeye r u n  t o  Togiak was composed p r i m a r i l y  o f  5-year-o ld  
f i s h  (44%) f rom t h e  1972 brood yea r  w i t h  age 4 and 6 -year -o ld  f i s h  c o n t r i b u t i n g  
39% and 17%, r e s p e c t i v e l y .  The average we igh t  o f  commerc ia l ly  caught sockeye 
was 7.88 l b  i n  t h i s  d i s t r i c t .  
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T A B L E  5 5  T O G I A K  R I V E R  D A I L Y  S O C K E Y E  S A L M O N  E S C A P E M E N T  C O U N T S *  1977 

DATE 

J U L Y  4 
5 
6 
7  
8 
9  

10 
11 
1 2  
1 3  
14  
1 5  
16 
17  
18 
1 9  
2 0  
2 1 
2 2  
2 3  
2 4  
2 5  
2 6  
27  
2 6 
2 9  
3 0  
3 1 

AUG. 1 
2 
3 
4 
5 

D A I L Y  ACCUMULATIVE D A I L Y  P E R C E N T  A C C U M U L A T I V E  
C O L N T  C O U N T  OF T O T A L  P E R C E N T  

11 Dots k O T  I N C L U C E  6 8 , 9 0 0  S O C K E Y E  S A L M O K  E S C A P E M E N T  E S T I M A T E D  B y  A E R I A L  SURVEY 
OF T O G I A K  A N D  K U L U K A K  T R I B U T A R Y  S T R E A M S .  
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iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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